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ABSTRACT
The impact of floating fish cage facilities on the seagrass communities has received less
attention in Indonesia particularly in South Sulawesi. In the present study, the influence of fish
cage to seagrass beds in Awerange and Labuange Bays was investigated. Growth rate of Enhalus
leaves were measured both in wet and dry seasons and compared to the distance from the fish
cage where the marking shoots were grow. Statistical analysis (two way ANOVA) was
conducted to asses whether the factors are significantly influencing the growth rate and
production of the seagrass. Oceanographic parameters and chemical contents were also
measured. The highest average growth rate of Enhalus acoroides was found the nearest station to
the fish cage both in Awerange and Labuange Bays. The average growth rate and production of
Enhalus acoroides leaf were also higher in dry season and tend to decrease in wet season.
However, there were no difference in results of oceanographic parameters and chemical content
measurements in Awerange and Labuange Bays related to the distance of station from the fish
cage and the seasons. Statistical analysis also showed that there were no significant differences
of average growth rate related to the distance and the season.
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INTRODUCTION
Seagrass meadows occur in most shallow, sheltered soft-bottom marine coastline and
estuaries of the world (Kirkman, 1990). These meadows may be monospecific or may consist of
multi species communities of up to 12 species (Kirkman, 1985). These are relatively few species
globally (about 60 species) and these grouped into just 13 genera and 5 families (Short et al., 2001).
However, the small number of species does not reflect the importance of seagrass ecosystems,
which provide a sheltered, nutrient rich habitat for a diverse flora and fauna (Lanyon, 1986 in
English et al., 1997).
A number of general parameters are critical to whether seagrass will grow and persist.
These include physical factors that regulate the physiological activity of seagrass (temperature,
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salinity, waves, currents, depth, substrate and day length), natural phenomena that limit the
photosynthetic activity of the plants (lights, nutrients, epiphytes and disease) and anthropogenic
impacts that inhibit the access to available plant resources (nutrients and sediment loading).
Various combinations of these parameters will permit, encourage or eliminate seagrass from
specific locations (Short et al., 2004).
Loss of seagrasses has been reported from most parts of the world, sometimes from natural
causes, e.g., high energy storms or “wasting disease”. More commonly loss has been resulted from
human activities e.g. as a consequence of eutrophication or land reclamation and changes in land
use. Anthropogenic impacts on seagrass meadows are continuing to destroy or degrade these
coastal ecosystems and decrease their yield of natural resources (Short et al., 2004).
The development of aquaculture along littoral coast would appear to be responsible for
localized regression of seagrass beds (Delgado et al., 1997; Handy & Poxton, 1993). The organic
waste that are released into the water column by the aquaculture facilities due to either uneaten
feed or fish excretion are suggested to be mainly responsible for the observed regression (Kibria et
al., 1997; Wu, 1995; Crawford et al., 2003).
Although, most of the effects are concentrated in the close vicinity of the cage (Gowen &
Bradbury, 1987; Cancemi et al., 2003), much broader repercussions can be felt such as decrease in
benthic and modification at sedimentary characteristic (Wu, 1995).
The impact of fish farm facilities has received less attention in Indonesia. The objectives of
the present study were to evaluate the influence of the fish cage activities to the seagrass
community by measuring the growth rate of seagrass particularly on Enhalus acoroides.
METHODS
Study Site
The study was conducted in Awerange and Labuange Bays, Barru, Regency South Sulawesi
from August to September 2005 (dry season) and January to February 2006 (wet season). Awerange
Bay is semi-opened bay with mangroves, coral reef and seagrass as the main ecosystems. Benthic
communities are dominated by mixed seagrass species e.g: Cymodocea rotundata, Halodule uninervis
and Enhalus acoroides. In Awerange Bay, fish cage are set up approximately 1800 m from the
mainland. The water depth under the fish cage is 11 m, consisting of soft bottom with high siltation
and there is no seagrass population was found. Stations in Awerange Bay were divided into three
stations. Station 1 was placed approximately 200 m from the fish cage (near fishpond, 04 14’ 17.2”S;
119 36’ 44.4”E) where the seagrass community grew in the nearest distance to the fish cage. This
station was assumed to be affected by fish cage activities. Station 2 was set up approximately 600 m
from fish cage (04 13’ 57.1”S; 119 36’ 16.6”E) where the environmental parameters were expected
to get less influence from the fish cage activities than station 1. Station 3 (as a reference site) was
located 800 m from the fish cage (near mouth of the bay, 04 14’ 16.9’’ S; 119 36’ 44.0”E) (Fig. 1)
In Labuange Bay, fish cage are set up approximately 150 m from the coastline. There were
three stations deployed in this location. Station 1 was located near fisherman’s settlement by
approximately 250 m from the fish cage (04 06’ 25.8”S; 119 36’ 58.4”E) where the depth varied
between 1 to 3 meter and the substrate consisted of hard and muddy substrates. Station 2 was
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placed about 150 m from the fish cage (04 06’ 26.1”S; 119 36’ 55.5”E) where the bottom structure
consisted of hard and muddy substrates. This station was the nearest location to the fish cage where
Enhalus acoroides grew. Station 3 as a reference station was set off near Batukalasi Island by
approximately 600 m from the fish cage (04 06’ 31.9”S; 119 36’ 32.0”E) (Fig. 1). This station was
shallow with the depth varied between 0 meter to 2 meter at low tide and consisted of sandy-rubble
substrate. Mixed seagrass communities were dominated by benthic species.
Figure 1. Map of study site.
Growth Rate Measurements
Growth rate measurement was assessed using plastochrone interval method following
Short et al. (2001). At each station, 30 shoots of Enhalus acoroides were chosen randomly and
punched with a pin on the older sheath at 1 cm above the substratum. Furthermore, the shoots were
marked by colour ribbon wire to distinguish the samples from the unpunched shoots. The shoots
were harvested after  20 days. In laboratory, epiphytes were removed from the harvested shoots
with razor blade. All leaves were washed, rinsed, sorted and separated from the shoots and ranked.
The youngest leaf (situated below the punched holes) was expressed as the first leaf and the older
leaf as the last number (commonly the 5th leaf or 6th leaf). All of the leaves were measured to obtain
the length of each leaf and weighed to obtain the wet weight. Afterwards, all of the leaves were
dried in the oven (3 x 24 hours at 70 C) and weighed to determine the dry weight (DW).
Direct growth measurements using plastochrone methods are accomplished by marking a
part or parts of the seagrass shoot and measuring the time interval for occurrence of new plant
parts to determine the plastochrone interval. Mature plant parts (leaf, rhizome, stem or root) were
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also measured. Growth was calculated by dividing the size or weight of mature plant by
Plastochrone. Both measurements (mature plant part(s) and plastochrone) were best made on the
same plants over the same time interval. The plastochrone method was chosen because it was easier
and more complete to measure the growth than previous growth measurement methods based on
work on Thalassia hemprichii (Brouns 1985) and Enhalus acoroides (Brouns & Heijs 1986).
Plastochrone interval is the time period between production of consecutive new plant parts
and used in growth calculations. This growth measurement method is designed to encompass both
new tissue production (the primary component of previous growth measurement) and the
maturation of all growing times in the plant (Fig. 2). The plastochrone method have taken
advantage of the growth strategy of all seagrass species which is to produce incremental new plant
parts while at the same time young tissue is maturing . Newly produced tissue is immature and
flaccid with a lower weight to length ratio than mature leaves. Measuring shoot growth or aerial
production using the weight of newly produced tissue underestimates these parameters (Short &
Coles, 2001).
Figure 2. Plastochrone interval (Short et al., 2003).
In this research, only aboveground (leaves) of Enhalus acoroides were measured and several
seagrass growth parameter were calculated, i. e. :
a. Plastochrone Interval (day): PL = ; where = PL: Plastochrone interval; T1: Harvest time;
T0: Marking Time; and N: New Leave
b. Growth Rate of Leaf (mm/leaf/day): GR of Leaf = Average Growth Rate of New Leaves
T1 - T0
c. Life Span (day): Life Span = PL x Average of Total Leave
d. Biomass of New Leaves (gr DW/m²): Biomass= Dry Weight x Density of Enhalus
e. Seagrass Product/day (gr DW/day): Seagrass Product = Dry Weight
T1 - T0
f. Seagrass beds Product (gr DW/m²/day): Seagrass bed product = Biomass of New Leaves
T1 - T0
N
TT 01
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Environmental Parameter Measurements
The oceanographic and environmental parameters data (Dissolved Oxygen, Phosphat,
Nitrate, Nitrite, Ammonium, and Total Organic Matter) were taken from oceanography team
UNHAS (Hasanuddin University) and RICA (Research Institute of Coastal Aquaculture) Maros
Regency.
Statistical Analysis
Average growth rate was analysed by two way ANOVA for each location using balanced
design with growth rate as dependent factor and both season and station (distance from fish cage)
as independent factor. Normality test and equal variance test was used before each analysis to
assess whether variance where homogeneous and normally distributed. All pairwise multiple
comparison procedures (Holm-Sidak method) were made when there were significant differences
among treatments. All of untransformed data were analysed by Sigma Stat 3.1 software packages
(2004) at significance level of 0.05.
RESULTS AND DISCUSSION
Plastochrone Interval (Day)
Plastochrone interval (PL) of Enhalus acoroides in Awerange Bay range between 15.66 days
to 28.00 days in dry season (average = 21.80 days) and 29.33 to 37.93 in wet season (average = 32.20
days). The highest PL was found in station Awerange 3 in wet season and the lowest PL was found
in station Awerange 2 in dry season ( Figure 3a and Table 1 ). In Labuange Bay, plastochrone
interval range between 20.9 days to 30.43 days in dry season (average = 25.75) and 22.0 days to
29.33 days in wet season (average = 25.08). The highest plastochrone interval was found in station
Labuange 1 during dry season and the lowest plastochrone interval was found in Station 3 of
Labuange Bay during dry season (Figure 3a and Table 1 ). Hemminga & Duarte (2000) investigated
the average plastochrone interval of seagrass species from many publications and they found the
average PL of Enhalus acoroides was 35.6 days, higher than the average of PL in this study.
Table 1. Plastochrone interval of Enhalus acoroides in Awerange and Labuange Bays.
No. Station
Plastochrone Interval ( PL )
Location Substrate Depth (m)
Dry Season Wet Season
1 AWR 1 21.74 37.93 Near the fish cage muddy 0.5 - 1
2 AWR 2 15.66 29.33 Far from fish cage Hard coral 0.3 - 0.5
3 AWR 3 28.00 29.33 Reference site sandy/rubble 0.5 - 1
Average 21.80 32.20
4 LAB 1 30.43 23.91 Far from fish cage muddy 2 - 3
5 LAB 2 25.93 29.33 Near the fish cage muddy 1 - 2.5
6 LAB 3 20.90 22.00 Reference site Hard coral 0.5 - 1
Average 25.75 25.08
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a. Plastochrone Interval (day) b. Growth Rate of Leaf
c. Lifespan (day) d. Biomass of New Leaf (gr DW/leaf/m²)
d. Seagrass Product (gr DW/leaf/day) 6. Seagrass Bed Product (gram/DW/m²/day)
Figure 3. Results of growth rate and productions of Enhalus acoroides leaves in werange and Labuange
Bays. Number of samples n =30 at significance level = 0.05. Error Bars indicate ± 1 SE.
The plastochrone interval (PL) of Enhalus acoroides did not show distinct pattern related to
their distance from the fish cage both in Awerange and Labuange Bays. Plastochrone interval in dry
season was shorter than wet season. PL of Enhalus was higher in muddy substrate than
sandy/rubble or hard substrate. PL was also higher in the deeper substrate (Table 1).
Environmental factors such substrate and depth tend to affect PL of Enhalus acoroides. Enhalus leaves
have shorter life period in dry season, and shallow water. In circumstances, leaves of Enhalus will
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be burnt by sunlight when being exposed during low tide. This caused the leaves were broken by
strong wave and finally shed from the plants.
Growth Rate of New Leaf (mm/leaf/day)
Growth rate of Enhalus acoroides range between 3.35 mm/leaf/day to 6.85 mm/leaf/day in
Awerange Bay during dry season and tend to decrease in wet season where the growth rate range
between 2.94 mm/leaf/day to 5.39 mm/leaf/day. In contrast with that, growth rate of Enhalus in
Labuange Bay tend to increase in wet season where growth rate range between 5.45 mm/leaf/day
to 8.08 mm/leaf/day in dry season and 5.89 mm/leaf/day to 9.08 mm/leaf/day in wet season
(Figure 3b and Table 2). However, two way ANOVA results showed that there were no significant
differences of growth rate for each station in dry season compared to wet season both in Awerange
and Labuange Bays (Table 4-5).
Kenyon et al. (1997) reported that leaf growth of Enhalus acoroides in Western Carpentaria
Bay of Australia, was highest (13·0–17·0 mm leaf -1 day -1) from September to March, when the
water temperature exceeded 30˚C, but significantly less (about 6 mm leaf -1 day -1) in June and July,
when the water temperatures were 23–24˚C. The longest leaves were found in November and the
shortest were observed in July and August. The previous result supported by Agawin et al. (2001)
reported that Enhalus acoroides leaf growth in Philipines was lowest between November and
February (1992-1993) and highest in late September (1993). Growth rate of Enhalus acoroides in
Awerange and Labuange Bay tend to follow the trend as mentioned above. However, more
research required to investigate the environmental factors affecting the growth rate of this species
in any longer period in the study site.
Growth rate of Enhalus acoroides did not show distinct pattern related to the distance from
the fish cage. In Awerange and Labuange Bays, the highest growth rate was found near the fish
cage and decrease following the distance from fish cage. However, this pattern was only found
during dry season (Table 2). From statistical analysis, there were no significant differences of
average growth rate between station located near fish cage compared to stations placed farther
from fish cage (Table 4- 5) both in wet and dry seasons.
Ruiz et al., (2001) reported that fish farm activities in Mediterranea made the seagrass bed
(Posidonia oceanica ) significantly degraded. The excess of fish fodder together with fish faeces are
released into the environment, spreaded out in the vicinity of fish farm and accounted for a high
input organic matter which in many cases reaches the bottom and disturbs the benthic flora/fauna.
Fodder will make water transparency and light availability to decrease. Photosynthetic ability will
also drop because the epiphytes growth rapidly and made leaves cannot absorb light. Finally,
seagrass will die and loss.
Fishmeal for aquaculture feed mostly consist of protein and can form up to 60 % of the diet
for feed carnivorous species such as barramundi grouper (William et al., 2003). The nutrient from
fishmeal that fell into waters in the vicinity of fish cage did not affect the growth rate of Enhalus
acoroides. In Awerange Bay, location of fish cage was close to the fishpond and in Labuange Bay the
fishcage was near the fishermen settlement. In this case, there was difficulty in determining
whether organic matter from fish cage affected growth rate of Enhalus acoroides.
Torani, Vol. 16(5) December 2006: 334–345
ISSN: 0853-4489
Growth rate and production of Tropical Seagrass Enhalus acoroides
341
Table 2. Average growth rate of Enhalus acoroides leaf in Awerange and Labuange Bays Barru South
Sulawesi.
No. Station Dry Season Wet Season
1 AWR 1 6.85 5.39
2 AWR 2 5.08 2.94
3 AWR 3 3.35 5.27
Average 5.09 4.53
4 LAB 1 6.60 5.89
5 LAB 2 8.08 5.91
6 LAB 3 5.45 9.08
Average 6,71 6,96
The distribution of chemical contents related to the distance from fish cage did not also
show a clear pattern. It was expected that the highest concentration of chemical contents that
dissolved in the water would be found in the vicinity of fish cage and decrease following the
distance from fish cage. However, most of chemical contents measured in the field were not
following this pattern. Ammonium, phosphate and nitrate were not found in high concentration
under the fish cage. In contrast to the mentioned above, the highest concentration of dissolved
oxygen were found at the outer part of the station and tend to increase following the distance from
fish cage (Lampiran 1-2).
Environmental factors probably have important role that affect growth rate of Enhalus
acoroides. Terrados et al. (1999) reported that nitrogen and phosphorus can limit seagrass
productivity in tropical environment in high concentration. The availability of phosphorus is lower
in carbonate sediment than in siliceous sediment (Dennison, 1987) and also decreases with
decreasing size of sediment particles (Erftemeijer & Middelburg, 1993). A decrease of light
availability can also reduce the growth rate of Enhalus acoroides. This is supported by Agawin et al.
(2001) reporting that air temperature, water turbulence, daily length and cloudiness were
significantly had positive correlation to the abundance and growth rate of E. acoroides.
Hydrodynamics stresses, physical and chemical factors are directly affecting the growth rate of
seagrasses (Ruiz et al., 2001).
Table 3. Variable of Two Way ANOVA were used in statistical analysis.
Variable Source ofVariability df
Mean
square F P
Growth Rate in
Awerange
Station 2 30.278 12.100 < 0.001
Season 1 5.126 5.956 0.017
Station x Season 2 10.825 4.262 0.018
Growth Rate in
Labuange
Station 2 25.929 6.023 0.004
Season 1 7.302 1.696 0.197
Station x Season 2 14.690 3.413 0.039
Life Span (Day)
Leaf life span of Enhalus acoroides in Awerange Bay range between 67.82 days to 128.24 days
in dry season and varied between 117.33 and 142.24 in wet season. In Labuange Bay, leaf life span
were not different compared to Awerange Bay which is range between 100.93 days to 154.61 days
in dry season and tend to decrease in wet season were leaf life span varied between 100.76 days to
127.01 days (Fig. 3c).
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Hemminga et al. (1999) investigated results from many works related to leaf lifespan in
several seagrass species and they found that leaf lifespan of Enhalus acoroides range between 75 days
to 155 days and this range of life span were not different from the present study.
Table 4. Results of two way ANOVA of Enhalus acoroides average growth rate in Awerange Bay were
compared at each station during dry and wet season. All pair wise multiple comparison procedures
using Holm-Sidak method at significance level = 0.05. Awr = Awerange, t = t test, P = level of
probability.
Comparison for
factor Station Comparison
Difference of
Means t Unadjusted P
Critical
Level Sig.
Dry Season
AWR 1 vs. AWR 2 0.981 1.508 0.136 0.050 No
AWR 1 vs. AWR 3 2.846 4.375 0.000 0.017 Yes
AWR 2 vs. AWR 3 1.865 2.867 0.006 0.025 Yes
Wet Season
AWR 1 vs. AWR 2 2.311 3.553 0.001 0.017 Yes
AWR 1 vs. AWR 3 1.490 2.290 0.025 0.025 Yes
AWR 2 vs. AWR 3 0.821 1.262 0.211 0.050 No
Dry vs. Wet
Season
AWR 1 vs. AWR 1 0.925 1.422 0.160 0.050 No
AWR 2 vs. AWR 2 2.255 3.476 0.001 0.050 Yes
AWR 3 vs. AWR 3 0.431 0.662 0.510 0.050 No
Table 5. Results of two way ANOVA of Enhalus acoroides average growth rate in Labuange Bay were
compared at each station during dry and wet season. All pair wise multiple comparison procedures
using Holm-Sidak method at significance level = 0.05. Lab= Labuange, t = t test, P = level of
probability.
Comparison for
factor
Station
Comparison
Difference of
Means t
Unadjusted
P
Critical
Level Sig.
Dry Season
LAB 1 vs. LAB 2 2.012 2.376 0.020 0.017 No
LAB 1 vs. LAB 3 1.095 1.293 0.201 0.025 No
LAB 2 vs. LAB 3 0.917 1.083 0.283 0.050 No
Wet Season
LAB 1 vs. LAB 2 1.078 3.585 0.001 0.017 No
LAB 1 vs. LAB 3 1.959 2.313 0.024 0.025 Yes
LAB 2 vs. LAB 3 3.037 3.585 0.001 0.017 Yes
Dry vs. Wet
Season
LAB 1 vs. LAB 1 0.693 0.818 0.416 0.050 No
LAB 2 vs. LAB 2 0.242 0.286 0.776 0.050 Yes
LAB 3 vs. LAB 3 0.361 2.788 0.007 0.050 Yes
Biomass of New Leaves (gr DW/m²).
Biomass of new leaf of Enhalus acoroides in dry season compared to wet season were
extremely different. In Awerange Bay, biomass of new leaf range between 27.30 gr DW/m2 to
429.60 gr DW/m2 in dry season and 8.15 gr DW/m2 to 213.02 gr DW/m2 in wet season. In
Labuange bay, biomass of new leaf range between 550.04 gr DW/m2 to 1083.02 gr DW/m2 in dry
season and 58.88 gr DW/m2 to 109.06 gr DW/m2 in wet season (Fig. 3d). Biomass of new leaves
were calculated in gr DW/m2 and affected not only from new leaves growth rate itself but also from
the density (number of shoots in one square meter) of Enhalus acoroides in each station. Duarte &
Chiscano (1999) reported that the average biomass of Enhalus acoroides was 72.0 gr DW/m².
Seagrass Product/Day (gr DW/day).
Seagrass product per day in Awerange and Labuange Bays tend to decrease following the
distance of station from fish cage both in dry and wet season. In Awerange Bay, seagrass product
varied between 0.253 gr DW/day to 0.700 gr DW/day in dry season and 0.069 gr DW/day to 0.576
gr DW/day in wet season. In Labuange Bay, seagrass product varied between 0.232 gr DW/day to
0.496 gr DW/day in dry season and 0.256 gr DW/day to 0.516 gr DW/day in wet season (Fig. 3e).
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Availability of light, nutrients, hydrodynamics, substrate and season affected the production of
seagrass (Agawin et al., 2001).
Seagrass bed Product (gr DW/m²/day).
In station Awerange 1, seagrass bed product/day range between 1.37 gr DW/m2/day to
11.76 gr DW/m2/day in dry season and varied between 0.37 gr DW/m2/day to 9.68 gr
DW/m2/day in wet season. In Labuange Bay, seagrass bed product/day range between 2.30 gr
DW/m2/day to 4.10 gr DW/m2/day in dry season and varied between 2.68 gr DW/m2/day to 4.96
gr DW/m2/day in wet season (Fig.3f). Duarte & Chiscano (1999) reported that the average seagrass
bed production of Enhalus acoroides was 1.35 gr DW/m²/day, lower than the present study and
Agawin et al. (2001) reported that Enhalus acoroides production was 1958 g DW/ m²/year (5.36 gr
DW/m²/day), higher than the present study.
CONCLUSION
Growth rate of Enhalus acoroides tend to increase following the distance of stations from to
the fish cage. However, two way ANOVA results showed there were no significant differences of
growth rate for each station in dry season compared to wet season both in Awerange and Labuange
Bays. Environmental parameter measurements showed no distinct pattern in each station related to
the distance from the fishcage. The growth rate of Enhalus acoroides was not affected by fish cage
activities. On the other hand, the fish cage is too small to affect surrounding waters. The impact of
fish farm on seagrass growth rate and production, therefore, seems to be highly variable and
depends on complex interactions between a large numbers of processes. Unfortunately, we are
unable to determine which the main factor were affected the growth rate of seagrass in Awerange
and Labuange Bays.
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Lampiran 1. Environmental Parameter Measurements in Awerange Bay (from RICA Maros 2005-2006).
No. Environmental Parameters Date High Tide Low Tide
AWR 1 AWR 2 AWR 3 AWR 1 AWR 2 AWR 3
1 Dissolved Oxygen (DO) 16/02/06 6.69 6.34 6.81 6.76 6.36 7.35
2 Phosphate (PO4) - Dry Season 18/08/05 0.0031 0.0009 0.0016 0.0049 0.0012 0.0001
3 Phosphate (PO4) - Wet Season 2/2/2006 0.040 0.001 0.045 0.040 0.040 0.001
4 Nitrate (NO3) 16/02/06 0.255 0.2318 0.1549 0.1447 0.1693 0.2080
5 Nitrite (NO2) 16/02/06 0.0012 0.0342 0.0008 0.0002 0.0006 0.0001
6 Ammonium (NH4) - Dry Season 18/08/05 0.0836 0.0663 0.0997 0.0917 0.0978 0.0614
7 Ammonium (NH4) - Wet Season 2/2/2006 0.3310 0.1860 0.2290 0.1340 0.0810 0.0490
8 Total Organic Matter (TOM)-Dry Season 18/08/05 5.5110 6.8888 6.1999 6.8880 6.8880 13.0872
9 Total Organic Matter (TOM)-Wet Season 2/2/2006 2.5748 4.6836 3.2369 1.4713 4.1687 3.9235
Lampiran 2. Environmental Parameter Measurements in Labuange Bay (from RICA Maros 2005-2006).
No. Environmental Parameters Date High Tide Low Tide
LAB 1 LAB 2 LAB 3 LAB 1 LAB 2 LAB 3
1 Dissolved Oxygen (DO) 17/02/06 6.81 6.82 6.85 6.58 6.57 7.08
2 Phosphate (PO4) - Dry Season 0 0 0 0 0 0
3 Phosphate (PO4) - Wet Season 17/02/06 0.062 0.055 0.034 0.02 0.029 0.043
4 Nitrate (NO3) 17/02/06 0.1751 0.1238 0.1549 0.1814 0.1868 0.2080
5 Nitrite (NO2) 17/02/06 0.0016 0.0016 0.0342 0.0009 0.0057 0.0001
6 Ammonium (NH4) - Dry Season 19/08/05 0.0353 0.0417 0.0270 0.0954 0.0471 0.0690
7 Ammonium (NH4) - Wet Season 3/2/2006 0.0780 0.0730 0.0570 0.1520 0.0920 0.0950
8 Total Organic Matter (TOM)-Dry 0 0 0 0 0 0 0
9 Total Organic Matter (TOM)-Wet 17/02/06 6.6132 5.2785 5.2178 7.2806 8.2514 5.5818

